Responses of starburst amacrine cells to prosthetic stimulation of the retina.
Recent advances in the design and development of retinal implants have made these devices a promising therapeutic strategy for restoring sight to the blind. Over the last decade a plethora of studies have investigated the responses of the retinal ganglion cells (RGCs) to electrical stimulation under a variety of stimulus configurations. Similar to the RGCs, the amacrine cells also survive in large numbers following retinal neural degeneration. However, with the exception of two previous reports, where the responses of the amacrine cells were measured indirectly, these cells have thus far received little attention in the context of prosthetic stimulation. In this study we focused on the starburst amacrine cells (SACs), a particularly well-characterized amacrine cell among the approximately two-dozen types known to exist in the retina. Using whole-cell patch clamp recordings in the whole-mount rabbit retina, we investigated the temporal responses of the SACs following subretinal biphasic pulse stimulation. These cells responded to the stimuli with oscillatory membrane potentials that lasted for tens to hundreds of milliseconds, with the response amplitude increasing as a function of stimulus strength. Furthermore, the SAC responses originated primarily from the presynaptic inputs they receive, rather than through direct activation of these cells by the electrical stimuli.